Class III antiarrhythmic action linked with positive inotropy: antiarrhythmic, electrophysiological, and hemodynamic effects of the sea-anemone polypeptide ATX II in the dog heart in situ.
Most antiarrhythmic drugs are more or less negatively inotropic. Positively inotropic properties, however, have been demonstrated for some class III antiarrhythmic drugs. To test the hypothesis that class III antiarrhythmic effect and positive inotropy may be linked, we used the sea-anemone polypeptide ATX II, which in isolated heart muscle preparations has been shown to specifically inhibit the inactivation of the sodium channel and thereby increase action potential duration and inotropy. We used 12 pentobarbital-anesthetized dogs. Atrial arrhythmias were induced by high-rate stimulation of the right atrium in 5 dogs. Cardiac electrophysiological effects were studied by His-bundle electrography, programmed electrical stimulation, and monophasic action potential (MAP) recordings in 7 autonomically blocked dogs. ATX II (1.0-5.0 micrograms/kg i.v.) converted the arrhythmias, and in the autonomically blocked dogs markedly increased atrial and ventricular refractoriness and ventricular MAP duration without influencing atrial or ventricular conduction velocities, heart rate, or AV-nodal refractoriness. ATX II induced a marked increase in left ventricular dP/dt max. The study indicates that ATX II has class III antiarrhythmic effect, and that the electrophysiological and positive inotropic effects of ATX II have a common mechanism.